Retrospective Review of Project Licences
Project Licence Retrospective Review

“The overall purpose of retrospective review in the general sense of ‘following the development and outcome of projects’ is, wherever possible, to reduce the harms and increase the benefits of every project at an establishment. The aim is to improve both animal welfare and the quality of science and to help inform future debate on these issues.” [RSPCA and LASA, 2015, Guiding Principles on Good Practice for Animal Welfare and Ethical Review Bodies. A report by the RSPCA Research Animals Department and LASA Education, Training and Ethics Section. (M. Jennings ed.)]

At the University of Cambridge one (or possibly more) of the following will determine when your licence will be requested for review:
a. 12 to 6 months before your existing licence is due to expire if you have no plans to write a new licence;
b. 15 to 12 months before your existing licence is due to expire if you plan to write a new project licence;
c. 3 months before you terminate your licence if you intend to revoke your licence before its due expiry date;
d. When there is a change of project licence holder (in this case the person currently holding the licence should complete the retrospective review before the amendment is made to change the project licence holder);
e. As determined by the AWERB Standing Committee.  The AWERB Standing Committee may decide a licence should be reviewed at a specified time or times based for example on the severity of the work, novelty of the models etc..

The information you provide in or attached to this document must reflect data generated only from work carried out under the licence under review.  Please do NOT copy and paste text that appears in your current licence unless requested to do so.  

You are not restricted by the size of the text boxes on this form; they are designed to expand to accommodate your text.  However please remember that AWERB Standing Committee members, which will include your colleagues, have to review the information you provide so please be informative and concise and do not include information that is not requested.  Please remember to use Plain English, where possible.

Please be aware that Retrospective Reviews, as with your current and previous project licences, can be requested under the Freedom of Information Act 2000.  It is therefore wise to take care when completing this document and ensure that it does not contain typographical errors, personal details or any sensitive information pertaining to Intellectual Property.

A copy of the final agreed version of this document and any advice provided by the University AWERB in relation to this document will be forwarded to your local Home Office Inspector.

If you use abbreviations could you please ensure the first time the abbreviation is used that it is spelt out fully with the abbreviation in brackets.

Finally, if Home Office has identified your licence as one that required a Retrospective Assessment please still complete this template.  The information gathered will be used by AWERB to undertake their required task to review your work and can be used to complete the Home Office Retrospective Assessment template.  The latter can be achieved by copy and paste will a further update just before submission to include work you have complete between when you fill in this template and the expiry of your licence, which is when your Retrospective Assessment will need to be sent to the Home Office.

Thank you.
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University of Cambridge                                    Project Licence Retrospective Review
Version 5.9                                                                                        12th November 2021
1. General Information:
Project licence holder to complete 
if information provided is incorrect
	Name:
	Dr Rahul Roychoudhuri
	

	Contact details:
Address & tel.


	Department of Pathology
University of Cambridge
Tennis Court Road
Cambridge CB2 1QP
	Email: rr257@cam.ac.uk
Phone: 07481484821

	Project No.
	PE0D498BB

	Project title
	Molecular mechanisms of tolerance and immunosuppression

	Project purpose
	The overarching aim of our research programme is to identify new immunoregulatory mechanisms within the immune system.



	Date licence was granted
	20th June 2018

	Date of retrospective review is sent to the PPLh
	28/04/22




The following are the triggers for licence Retrospective Review:
If you are completing this form because you have been asked to complete a Retrospective Review and our UBS staff have completed this box for you.  Please check that you agree with the selection made and correct if you believe the information is incorrect.

	A
	
	My licence is due to expire in 6 to 12 months time and I have no plans to write a new licence


	B
	
	My licence is due to expire in 12 to 15 months time and I plan to write a new project licence to continue my research

	C
	
	I plan to request the revocation of my licence before its natural expiry date


	D
	
	I will no longer be the project licence holder but another person will continue to hold the licence.  
The name of the new licence holder will be:

	E
	
	I took over this licence from (insert name) in (insert date)


	F
	X
	The AWERB Standing Committee has asked for this Retrospective Review.



Note to licensees: 
In the case of option D if the new project licence holder’s name has not been filled in please add this information to this box.
In the case of option E please insert the name of the person from whom you took over this licence and the date when you became licence holder.




2. Animal Welfare/Recorded Harms:

2.1 Using the table below please provide the information requested.
How to complete this table: Return of procedures count animal numbers from 1st January to 31st December.  In the table below if your licence was granted part way through the year count year one as the time from when the licence was granted to the 31st December of that year.  Year two will be from January to December etc. until the final year for which the report is requested and count from 1st January to the requested report date.  You can insert rows as necessary.  The figures provided can be obtained from your Home Office returns.

	Protocol No.
	Species
	


Protocol severity category
	



Total est. number
	


Actual number used
	Actual severity recorded

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Totals

	1
	Mice
	Moderate
	1000
	2018
	0
	0
	4
	0
	0
	4

	
	
	
	
	2019
	0
	0
	23
	0
	0
	23

	
	
	
	
	2020
	0
	0
	25
	0
	0
	25

	
	
	
	
	2021
	0
	0
	0
	5
	0
	5

	
	
	
	
	2022
	0
	0
	0
	41
	0
	41

	
	
	
	
	2023
	0
	0
	0
	21
	0
	21

	
	
	
	
	Total
	0
	0
	52
	67
	0
	119

	2
	Mice
	Mild
	200
	2018
	0
	0
	0
	0
	0
	0

	
	
	
	
	2019
	0
	0
	0
	0
	0
	0

	
	
	
	
	2020
	0
	0
	0
	0
	0
	0

	
	
	
	
	2021
	0
	0
	0
	0
	0
	0

	
	
	
	
	2022
	0
	0
	0
	0
	0
	0

	
	
	
	
	2023
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	3
	Mice
	Moderate
	350
	2018
	0
	0
	10
	10
	0
	20

	
	
	
	
	2019
	0
	0
	0
	7
	0
	7

	
	
	
	
	2020
	0
	0
	4
	12
	0
	16

	
	
	
	
	2021
	0
	0
	0
	3
	0
	3

	
	
	
	
	2022
	0
	0
	0
	22
	0
	22

	
	
	
	
	2023
	0
	0
	0
	8
	0
	8

	
	
	
	
	Total
	0
	0
	14
	62
	0
	76

	4
	Mice
	Moderate
	30
	2018
	0
	0
	0
	0
	0
	0

	
	
	
	
	2019
	0
	0
	0
	0
	0
	0

	
	
	
	
	2020
	0
	0
	0
	0
	0
	0

	
	
	
	
	2021
	0
	0
	0
	0
	0
	0

	
	
	
	
	2022
	0
	0
	0
	0
	0
	0

	
	
	
	
	2023
	0
	0
	0
	5
	0
	5

	
	
	
	
	Total
	0
	0
	0
	5
	0
	5

	5
	Mice
	Mild
	35000
	2018
	0
	0
	3478
	0
	0
	3478

	
	
	
	
	2019
	0
	0
	2742
	8
	59
	2809

	
	
	
	
	2020
	0
	0
	5601
	37
	101
	5739

	
	
	
	
	2021
	0
	6
	3616
	49
	86
	3757

	
	
	
	
	2022
	0
	0
	4535
	125
	111
	4771

	
	
	
	
	2023
	0
	0
	2697
	51
	80
	2828

	
	
	
	
	Total
	0
	6
	22669
	270
	437
	23382

	6
	Mice
	Moderate
	1000
	2018
	0
	0
	0
	25
	0
	25

	
	
	
	
	2019
	0
	0
	10
	31
	1
	42

	
	
	
	
	2020
	0
	0
	6
	3
	0
	9

	
	
	
	
	2021
	0
	0
	0
	5
	0
	5

	
	
	
	
	2022
	0
	0
	0
	12
	0
	12

	
	
	
	
	2023
	0
	0
	0
	9
	0
	9

	
	
	
	
	Total
	0
	0
	16
	85
	1
	102

	7
	Mice
	Mild
	500
	2018
	0
	0
	30
	0
	0
	30

	
	
	
	
	2019
	0
	0
	0
	0
	0
	0

	
	
	
	
	2020
	0
	0
	0
	0
	0
	0

	
	
	
	
	2021
	0
	0
	0
	0
	0
	0

	
	
	
	
	2022
	0
	0
	0
	0
	0
	0

	
	
	
	
	2023
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	30
	0
	0
	30

	8
	Mice
	Moderate
	1000
	2018
	0
	10
	99
	0
	0
	109

	
	
	
	
	2019
	0
	0
	72
	3
	2
	77

	
	
	
	
	2020
	0
	0
	117
	13
	0
	130

	
	
	
	
	2021
	0
	0
	0
	0
	0
	0

	
	
	
	
	2022
	0
	0
	0
	57
	0
	57

	
	
	
	
	2023
	0
	0
	0
	30
	0
	30

	
	
	
	
	Total
	0
	10
	288
	103
	2
	403

	9
	Mice
	Moderate
	7000
	2018
	0
	0
	284
	0
	0
	284

	
	
	
	
	2019
	0
	0
	1056
	232
	6
	1294

	
	
	
	
	2020
	0
	0
	486
	450
	8
	944

	
	
	
	
	2021
	0
	0
	2
	984
	10
	996

	
	
	
	
	2022
	0
	0
	5
	1791
	5
	1801

	
	
	
	
	2023
	0
	0
	5
	1391
	7
	1403

	
	
	
	
	Total
	0
	0
	1838
	4848
	36
	6722

	10
	Mice
	Moderate
	1200
	2018
	0
	64
	74
	0
	0
	138

	
	
	
	
	2019
	0
	0
	124
	47
	2
	173

	
	
	
	
	2020
	0
	0
	0
	0
	0
	0

	
	
	
	
	2021
	0
	0
	23
	16
	0
	39

	
	
	
	
	2022
	0
	0
	11
	35
	1
	47

	
	
	
	
	2023
	0
	0
	0
	38
	0
	38

	
	
	
	
	Total
	0
	64
	232
	136
	3
	435

	11
	Mice
	Moderate
	300
	2018
	0
	0
	0
	0
	0
	0

	
	
	
	
	2019
	0
	0
	0
	0
	0
	0

	
	
	
	
	2020
	0
	0
	0
	0
	0
	0

	
	
	
	
	2021
	0
	0
	0
	0
	0
	0

	
	
	
	
	2022
	0
	0
	0
	0
	0
	0

	
	
	
	
	2023
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	12
	Mice
	Moderate
	500
	2018
	0
	0
	10
	0
	0
	10

	
	
	
	
	2019
	0
	0
	0
	0
	0
	0

	
	
	
	
	2020
	0
	0
	0
	0
	0
	0

	
	
	
	
	2021
	0
	0
	0
	0
	0
	0

	
	
	
	
	2022
	0
	0
	0
	0
	0
	0

	
	
	
	
	2023
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	10
	0
	0
	10

	13
	Mice
	Moderate
	100
	2018
	0
	0
	56
	0
	0
	56

	
	
	
	
	2019
	0
	0
	0
	0
	0
	0

	
	
	
	
	2020
	0
	0
	0
	0
	0
	0

	
	
	
	
	2021
	0
	0
	0
	0
	0
	0

	
	
	
	
	2022
	0
	0
	0
	0
	0
	0

	
	
	
	
	2023
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	56
	0
	0
	56

	14
	Mice
	Moderate
	1000
	2018
	0
	0
	0
	0
	0
	0

	
	
	
	
	2019
	0
	0
	0
	0
	0
	0

	
	
	
	
	2020
	0
	0
	0
	0
	0
	0

	
	
	
	
	2021
	0
	0
	0
	0
	0
	0

	
	
	
	
	2022
	0
	0
	0
	0
	0
	0

	
	
	
	
	2023
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	15
	Mice
	Moderate
	1500
	2018
	0
	0
	0
	0
	0
	0

	
	
	
	
	2019
	0
	0
	0
	0
	0
	0

	
	
	
	
	2020
	0
	0
	3
	13
	4
	20

	
	
	
	
	2021
	0
	0
	0
	0
	0
	0

	
	
	
	
	2022
	0
	0
	0
	22
	0
	22

	
	
	
	
	2023
	0
	0
	0
	205
	3
	208

	
	
	
	
	Total
	0
	0
	3
	240
	7
	250

	16
	Mice
	Severe
	600
	2018
	0
	0
	0
	0
	0
	0

	
	
	
	
	2019
	0
	0
	0
	0
	0
	0

	
	
	
	
	2020
	0
	0
	0
	0
	0
	0

	
	
	
	
	2021
	0
	0
	0
	0
	0
	0

	
	
	
	
	2022
	0
	0
	0
	0
	0
	0

	
	
	
	
	2023
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	17
	Mice
	Moderate
	1200
	2018
	0
	0
	0
	0
	0
	0

	
	
	
	
	2019
	0
	0
	0
	0
	0
	0

	
	
	
	
	2020
	0
	0
	0
	0
	0
	0

	
	
	
	
	2021
	0
	0
	0
	0
	0
	0

	
	
	
	
	2022
	0
	0
	0
	0
	0
	0

	
	
	
	
	2023
	0
	0
	0
	22
	0
	22

	
	
	
	
	Total
	0
	0
	0
	22
	0
	22

	18
	Mice
	Moderate
	1500
	2018
	0
	0
	0
	0
	0
	0

	
	
	
	
	2019
	0
	0
	0
	0
	0
	0

	
	
	
	
	2020
	0
	0
	0
	0
	0
	0

	
	
	
	
	2021
	0
	0
	0
	0
	0
	0

	
	
	
	
	2022
	0
	0
	0
	14
	1
	15

	
	
	
	
	2023
	0
	0
	0
	84
	0
	84

	
	
	
	
	Total
	0
	0
	0
	98
	1
	99

	Grand Total
	31711


*If actual severity data has not been formally assigned at the point the Retrospective Review is undertaken, the columns can be used to indicate the estimated severity for each of the categories.  

2.2 Does the information provided in the table reflect the projected incidence of harm provided in the adverse effects for each protocol?  If not please indicate where this was not the case and whether the projected level of suffering was more or less than you anticipated when you first wrote the licence.  If the severity category for a protocol was amended during the tenure of the licence please include this information in the reasons box.

	Protocol number
	Severity higher/ same/ lower than anticipated
	Reason

	1
	Lower than expected
	Superovulation. Most animals were moderate to mild 56 to 44%. Superovulation was performed at centralised UBS unit by technicians attached to the University. 

	2
	N/A – Not used
	 

	3
	As expected
	Embryo Recipients - 81.6% Moderate due to necessity of a minor surgical procedure; 18.4% Mild. Embryo implantation was performed bat the centralised UBS unit by technicians attached to the University

	4
	N/A – Not used
	 

	5
	As expected
	Breeding and maintenance 97% mild as expected. 1.9% of animals classified as severe were due to infanticide and spontaneous deaths.

	6
	Higher than expected
	Breeding and maintenance of GA animals. 83% Moderate however only 20% were expected to experience moderate symptoms due to autoimmunity or cancer.; 1% Severe due to unexpected mortality i.e. found dead 

	7
	As expected
	Maintenance of wildtype and GA animals - 100% Mild – Aging - Animals under this protocol did not exhibit any harmful phenotype

	8
	Lower than expected
	Acute infection and immunisation - Refinements to proposed infection models resulted in lower overall severity. We expected 50% to be mild and 50% moderate however the majority of animals (71%) experienced a mild severity. We too great care to isolate the animals from pathogen and anibiotic supplements.

	9
	Lower than expected
	The number of mice experiencing moderate severity was 72.1%, similar to the expected 80% frequency. 
0.53% of animals had severe events resulting from what are thought to be spontaneous deaths not unrelated to experimental procedures or due to adverse events arising from experimental protocols which were subsequently refined to avoid future incidents through discussion with named persons and the SC18 process.


	10
	Lower than expected
	Experimental colitis – Most animals were mild (53%), moderate (31.3%) compared to expected 50%. Animals were weighed regularly and assessed using standardised clinical scoring
Sheets to ensure high standard of welfare

	11
	N/A – Not used
	 

	12
	Lower than expected
	Chronic infection - all mild 100%

	13
	Lower than expected
	Experimental allergy – all mild 100%

	14
	N/A – Not used 
	 

	15
	As expected
	

	16
	N/A – Not used
	 

	17
	Lower than expected
	Few animals used

	18
	As expected
	




2.3 Describe any unexpected adverse effects and include the percentage and the number of animals affected.  How were these episodes managed and recorded?  If any of these resulted in a Project Licence Standard Condition 18 report, please indicate which were reported under Condition 18 and the date (also see Section 5.2).

	Animals with adverse effects breaching the severity limit specified in the PPL are euthanised using Schedule 1 methods of humane killing. The adverse effects are discussed with a NACWO and a decision is taken to consider the welfare of animals involved.

In every case severity band was exceeded we submitted a Condition 18 report to HO. Please see attached SC18 forms for details on the date, protocol and nature of the breach.




2.4 What percentage and number of animals had to be killed or died unexpectedly before the end of the experiment? Please provide a summary of each incident by protocol(s) where this occurred.

	Protocol No.
	% and number of animals killed or unexpectedly found dead

	1
	0%

	2
	Not used

	3
	0%

	4
	Not used

	5
	1.87%

	6
	0.98%

	7
	0%

	8
	0.5%

	9
	0.54%

	10
	0.68%

	11
	Not used

	12
	0%

	13
	0%

	14
	Not used

	15
	2.8%

	16
	Not used

	17
	0%

	18
	0%



2.5 Were your estimated animal numbers accurately reflected in your actual animal usage as provided in Table 2.1 above?									         		YES

If no, please explain the why there was a difference.  Please do this on a protocol-by-protocol basis.
	Protocol No.
	If your numbers were less that estimated, please explain why.

	1
	119 of 1000. Reduced numbers due to reductions in animals needed through replacement with in vitro approaches, namely CRISPR

	2
	Not used. We did not need this protocol due to changes in the way transgenic animals were created.

	3
	76 of 350. Reduced numbers due to reductions in animals needed through replacement with in vitro approaches, namely CRISPR

	4
	5 out of 30. Reduced numbers due to reductions in animals needed through replacement with in vitro approaches, namely CRISPR 

	5
	23382 of 35000 Reduced numbers due to Reduction measures implemented since the original license was drawn up

	6
	102 of 1000 Reduced numbers due to Reduction measures implemented since the original license was drawn up

	7
	30 of 500 Reduced numbers due to Reduction measures implemented since the original license was drawn up

	8
	403 of 1000 Reduced numbers due to Reduction measures implemented since the original license was drawn up

	9
	6722 of 7000 Reduced numbers due to Reduction measures implemented since the original license was drawn up

	10
	435 of 1200 Reduced numbers due to Reduction measures implemented since the original license was drawn up

	11
	Not used Change in the subject area / disease area of study from that anticipated at the outset of the license resulted in reduced usage of this protocol

	12
	10 of 500 Change in the subject area / disease area of study from that anticipated at the outset of the license resulted in reduced usage of this protocol 

	13
	56 of 100 Change in the subject area / disease area of study from that anticipated at the outset of the license resulted in reduced usage of this protocol

	14
	Not used Change in the subject area / disease area of study from that anticipated at the outset of the license resulted in reduced usage of this protocol

	15
	250 of 1500 Change in the subject area / disease area of study from that anticipated at the outset of the license resulted in reduced usage of this protocol

	16
	Not used Change in the subject area / disease area of study from that anticipated at the outset of the license resulted in reduced usage of this protocol

	17
	22 of 1200 Change in the subject area / disease area of study from that anticipated at the outset of the license resulted in reduced usage of this protocol

	18
	99 of 1500 Change in the subject area / disease area of study from that anticipated at the outset of the license resulted in reduced usage of this protocol



2.6 Have you re-used animals? 								    	NO

If so, why have you re-used animals and what has been the impact of re-use on the welfare of your animals?  Please also provide the species and number of animals re-used by protocol where re-use occurred.
	Species
	Protocol No. on which animals where/will be returned as re-used, why and what impact, if any, this re-use had on the welfare of your animals

	
	No animals have been reused

	
	



2.7 Has there been any animal wastage? 							 	YES

For example, this may occur when breeding and maintaining genetically altered animals or when animals have been ordered and cannot be used for some technical reason.

Where wastage has occurred, please explain the circumstances and nature of the wastage plus an indication of the numbers of animals.  Please also provide either the number or percentage of animals that were wasted.
	Circumstances and nature:

Properly controlled experiments requires that control and experimental animals are bred from heterozygous breeders – this often results in animals with unwanted heterozygous genotypes. We design breeding strategies to keep this to an absolute minimum. Variability in litter sizes and the distribution of genotypes within progeny results in the need for planned overproduction and the generation of minimal surplus stock. 


	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol:

Surplus stock was only bred under Protocol 5 – Breeding and maintenance
26.6% of animals were surplus stock, 32.9% were culled as unwanted genotypes




2.8 For licences that authorise the breeding and maintenance of genetically altered animals:
a)	explain how you optimise breeding efficiency, and 
b) explain what use is made of any excess stock animals, and
c) explain if, and how, you have used any transgene repository – national, international, or internal.
	We plan our breeding strategy to match experimental need. We determine the number of animals  required using Power calculations number. We try to avoid breeding excess animals whenever possible; however an element of stochasticity in production of relevant genotypes and progeny results in a need to produce slightly more animals than would be required if there was no variability in litter size or distribution of experimental and control genotypes which are instead variable around defined mean values.  Mice are normally genotyped soon after birth to identify the desired genotypes (of lack thereof).  This minimizes the need for excessive breeding to achieve the desired phenotype. The reproductive health of mice is monitored to mitigate welfare issues during part

Detailed records are maintained via MCMS to track breeding pairs, birthdates, and other relevant data to help with monitoring and strategic minimisation of necessary wastage.

We try to adhere to the use the 3Rs principles to minimize the use of animals whenever possible and remain in close communication with technical staff and named persons.




2.9	If you breed genetically altered animals are your strains recorded on a database (e.g., MCMS) that can be 
		a) accessed by other researchers at the University?					        YES
		b) accessed by researchers outside the University?				 	        NO?
		c) would you allow other researchers at the University to use your strains?	                    YES
		d) would you allow external researchers to use your strains with an MTA applied?	       YES?

If you have answered YES to any of these questions please elaborate below:
	Strains are visible to other researchers at the University via MCMS. The PI and staff within the laboratory give seminars and talks nationally and internationally sharing data and reagent information prepublication. As a consequence we are frequently asked to provide new mouse strains to other researchers both within and without the university. We generate mouse lines and crosses of use to other researchers in the field to collaborators within our animal facility. We frequently share strains with colleagues and collaborators across the world once MTAs are in place




If you have answered NO to any of these questions please explain why.
	We do not routinely record new mouse crosses or lines generated as a result of this research on a database since it is important that data about experiments and reagents is only shared externally once reagents have been validated and IP secured as relevant. However, information about validated crosses and mouse lines is available upon publication enabling their access by other members of the scientific community





2.10	Have you been able to refine and/or reduce the impact of contingent harms arising from your use of animals (contingent harms are harms for example that arise from the transportation of animals, single housing animals or housing animals in non-Code of Practice accommodation, etc.). ￼      		YES 

Please explain/provide examples.
	
Rather than transporting animals internationally, we prefer to ship cryopreserved sperm and embryos where possible to minimise welfare consequences of international shipping. 

We avoid singly housing of stock or experimental animals and provide enrichment to cages. Singly housed females are consolidated with other females, and singly-housed males are culled if not consolidated at the time of weaning since consolidation and introduction to other mature males may result in stress due to fighting between animals. Male mice exhibiting aggressive behaviour/fighting are divided into pairs or trios. Female animals subjected to excessive barbering are also separated.




2.11	By species and percentage please indicate the source of your animals.

	Species
	Source
	Approx. percentage

	Mouse
	Bred in house
	87.1%

	Mouse
	Charles River
	12.3%




2.12	During the tenure of the licence have you requested an amendment to increase/decrease animal numbers?  											           YES

If so which protocols were amended and were numbers increased or decreased, and by how much?
	Protocol Nos.
	Original estimated Number
	Amended estimated number

	8-18
	12600
	15100 (see prior and amended PPL for details)

	
	
	



If you have increased or decreased animal numbers please explain why this was necessary?
	
Animal numbers were increased during a license amendment in 2022 by 2500 animals due to an expansion in the number of experimental protocols and study scope. 





2.13	During the tenure of this licence have you requested an amendment to increase/decrease the severity of any protocols? 									           NO

If so which protocols were amended and were the severity categories increased or decreased?
	Protocol No.
	Original severity category
	Amended severity category

	
	
	

	
	
	



If you have increased or decreased the severity category of any of your protocols why was this necessary?
	
N/A





3. 3Rs:

In this section, please explain what steps you have taken during the tenure of your licence that resulted in 3Rs gains.  This might include working with collaborators to refine your model, changing the anaesthetic regime or equipment, etc.  Consider every change you have made and its impact on the 3Rs – even small changes and initiatives can result in 3Rs gains.

The following definitions come from the NC3	Rs website and are included to help you provide information under the most appropriate R below: 

Definitions

3.1 [bookmark: The_3Rs_definitions]Have you attempted or been able to replace any of your techniques or models with non-animal alternatives?  										YES

Please explain.
	. In vitro approaches for expansion of cells in culture have reduced the need to harvest cells from as many animals as originally indicated, due to advances in cell culture techniques





3.2 Have you been able to reduce your animal usage?  					      YES   

If so, how have you achieved this (e.g., through experimental design, changes to the regulated procedures used)? Please give an indication of the actual numbers reduced.
	Yes, advances in CRISPR technology have enabled us to reduce animal usage and the generation of certain mouse lines where the scientific question could be addressed in vitro





3.3 Are you involved with any tissue sharing schemes either within the University or more widely?  

Please explain:
	We have shared mouse tissues from animal dissections with other members of the Department of Pathology, and occasionally respond to requests on the University 3Rs email list




3.4 Please LIST the techniques and/or animal models you have used on your licence (include GA models).  Later on you will be asked about the 3Rs achievements – please do not detail your 3Rs achievements in this box.

	
Routine techniques:
Delivery of substances via water supply
Oral gavage AA – delivery of drugs
Intravenous injection AA – eg B16 cells
Subcutaneous injections AB – eg xenografts
Intraperitoneal injections AA – eg in vivo antibodies
Irradiation AA
Tumour measurements AA

The following genetically modified animal lines were used: 
	Arhgef1-FL/FL Cd4-Cre
OT-I CD45.1
TLR4-KO 
Arhgef1-KO 
Rag2-KO 
Foxp3-DTR
Foxp3-IRES-EGFP 
Foxp3-GFP-DTR 
Bach2-RFP
OT-ONE
CD45.1 
Arhgef1-KO 
Txas-KO
Cas9-Cons
OT1 TCR-tg 
Foxp3-ERT2-Cre-EGFP
Rosa26-LSL-RFP
Ifng-flox
Tcf7-DTR-GFP
OT2-Rag2 
Foxp3-GFP-DTR
Tcf7GFP-ERT2-Cre
Cd3d-Insr-tg 
OT2 
Ifng-IRES-eYFP



	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	








3.5 How successful have these techniques and/or models been?  

	
Application of these established previously published techniques has been successful in our laboratory. A very low frequency of adverse events is observed





3.6 What limitations, if any, have you encountered?  Were you able to overcome these limitations and, if so, how?

	
N/A. The preferred use of established and published techniques has reduced the need to overcome technical hurdles. 




3.7 Have you attempted or been able to refine any of your techniques or models? 
       YES
	
Please provide a list of techniques or models you have been able to refine and the refinements you have made.  Please indicate if you have published or disseminated this information during the tenure of this licence and attach a copy of the publication.
	
Tamoxifen administration in animal chow often results in neophobia and weight loss resulting in euthanasia of experimental animals. We were able to refine this method by adding Nequick to the diet to make it more attractive to animals. This reduced neophobia and weight loss. We have communicated this information to the AWERB. AWERB advise on this when licenses involving tamoxifen administration are reviewed





3.8 Do you use systems to monitor the welfare of your experimental animals (e.g., scoring sheet)?													      YES

If not, why?
	Animals on experiments are clearly labelled and monitored daily by animal facility staff. Experimental protocol-dependent measurements, for instance tumour growth measurements are made at regular intervals and have clearly defined maximum volumes before euthanasia thresholds are breached.





If you do use a welfare monitoring system, what do you use?  Did you refine or modify your system during the tenure of your licence and what impact did this have?
	





3.9 Were the end points detailed in your project licence appropriate? 			       YES    
Have you needed to modify them during the tenure of your licence? 			        NO

Please explain.
	All endpoints were suitable for the type of animal model used.





3.10 Please review the non-schedule 1 methods of killing authorised on the protocols on your licence.  In the box below, list each method and beside each clearly indicate which you have used?  Examples of non-schedule 1 methods include: exsanguination, decapitation and perfusion fixation.

	No non-Schedule 1 method was used.





Were these killing methods the most refined? 						      
Were they the most appropriate for your experimental data?				      

If you have answered NO to either of the above questions please explain.  If you were able to refine the way your animals were killed please explain how this was achieved.
	N/A





3.11 Have you received awards or funding specifically targeted at the 3Rs?		             NO

If so what was the source of your funding, when did you receive it and what did the funding allow you to achieve?
	No






The AWERB 3Rs committee is particularly interested in this section of your review because information you provided here could be of interest and use to other researchers at the University.  

Information that you have included in this section will be included in the UBS 3Rs Search Tool unless you complete the box below.  UBS will only add information to the UBS 3Rs Search Tool section on the UBS website that University staff can log into using their Raven Access.  You should however disseminate all 3Rs finding more widely. 

I do not agree to information provided in this section to be added to the UBS 3Rs Search Tool for the following reason(s).
	I would prefer if this information were not shared within the University due to ongoing unpublished work involving undisclosed mouse lines and unsecured IP in the process of being filed by Cambridge Enterprise









4. Scientific Progress and Benefit Achievements:

4.1 Taking into consideration that your licence may not be due to expire, has your research progressed as you expected							YES

4.2 When your licence is due to expire will you have completed the programme of work described in this licence? 	License already renewed				             NO

4.3 Regardless of whether you managed to complete your programme of work, what have you achieved/discovered during the time since this licence was granted? (Please copy your key scientific questions/objectives which appear at the beginning of Part D, or in the Action Plan, of your project licence into the box below and against each explain what you have achieved/discovered).

	Objective 1: To identify candidate immunoregulatory mechanisms and generate genetic tools for their analysis

Regulatory T (Treg) cells are vital to both immune regulation and cancer immunosuppression. Our research demonstrated how Treg cells develop and function. We addressed the long-standing question regarding why genetic variations at the significant human BACH2 immune disease risk locus are linked to susceptibility to autoimmunity and allergy. We found that the transcriptional repressor BACH2, encoded by this locus, is essential for Treg development. Based on this, we proposed a widely accepted molecular model for BACH2's function. Our discoveries prompted us to initiate an international collaboration with clinicians and scientists in the UK and the US. This collaboration led to the identification of a new human disease named BACH2-related Immunodeficiency and Autoimmunity (BRIDA), improving the management of patients diagnosed with this disorder. Furthermore, our team identified BACH2's roles in other lymphocyte lineages, notably in the differentiation of memory CD8+ T cells and NK cells.

Objective 2: To test the role of immunoregulatory mechanisms in suppression of immune responses to
vaccines and infection
This was less of a significant interest for our laboratory than previously considered, and as such we used less mice than anticipated under protocols involving infection and vaccination and correspondingly made less progress with this aim. The important role of immunoregulatory mechanisms in cancer and their therapeutic potential was more pressing from a biomedical perspective and attracted more funding. 

Objective 3: To test the role of immunoregulatory mechanisms in suppression of immune responses to cancer
Our laboratory has been deeply invested in cancer immunosuppression. We identified that the chemical milieu of tumors acts as a significant impediment to T cell function. Our findings included the release of intracellular potassium extracellularly upon cell death, which inhibits T cell activation and anti-tumor immunity. We also observed that interleukin (IL)-2's functionality is influenced by the extracellular pH, allowing for the engineering of a therapeutically effective IL-2 mutein resistant to the acidic tumor environment. This research paved the way for the establishment of the spin-out company SwitchKine, which garnered substantial investment from Boehringer Ingelheim.

In the context of cancer, Treg cells are found in high frequencies and significantly contribute to tumor immunosuppression. Our team discovered that the heightened Treg responses in tumors are sustained by quiescent progenitors. This realization has opened new avenues of inquiry into the organization of Treg responses and their therapeutic implications. We determined that CCR8 expression not only characterizes highly suppressive Treg cells within tumors but also a subset of suppressive CD4+ conventional T cells. These cells proliferate and mediate resistance to Treg depletion, primarily through IL-10-dependent suppression. This insight underscores the potential for therapies targeting CCR8-expressing cells in cancer patients.

Lastly, we've played a role in elucidating the mechanisms underlying immunity to cancer metastasis. Our goal has been to develop innovative preventative immunotherapies to curb cancer recurrence in patients diagnosed with early-stage cancer but remain at metastasis risk.

Objective 4: To test the role of immunoregulatory mechanisms in tolerance to autoimmune and
allergic inflammation
Considering genetic variations and their susceptibility to complex immune-mediated diseases, they are often located in noncoding regulatory elements. The distance of these elements from the genes they influence can make their function unclear. Our team ascertained how non-coding genetic polymorphisms at a notable distal intergenic immune disease risk locus on human chromosome 11q13.5 relate to inflammatory bowel disease (IBD) susceptibility. We demonstrated that a distal enhancer at this locus supports Treg-mediated suppression of colitis by regulating the TGF-β docking receptor GARP on Treg cells' surface.




4.4 For key scientific questions/objectives you could not complete either fully or partly, please include an explanation as to why you were not able to achieve what you set out to achieve when the licence was granted (reasons could for example include lack of funding, the model took longer than expected to develop, another group published data which meant continuing the work would equate to repeating the work, etc.).

	As above, for Objective 2: To test the role of immunoregulatory mechanisms in suppression of immune responses to vaccines and infection: This was less of a significant interest for our laboratory than previously considered, and as such we used less mice than anticipated under protocols involving infection and vaccination and correspondingly made less progress with this aim. The important role of immunoregulatory mechanisms in cancer and their therapeutic potential was more pressing from a biomedical perspective and attracted more funding. 







4.5 In the expected benefits section of your licence you described the benefits you believed would be likely to arise from your programme of work.  Please explain what benefits have actually been achieved and, if appropriate, explain how these differ from what you anticipated you could achieve when you wrote the licence.

	
Our fundamental research has formed the basis for translational programmes in collaboration with industry which will bring about improvements to cancer therapy within the mid-term. As such, the benefits of the research are in line with what was anticipated. 




4.6 Specifically, if you were unable to address any or even all your key scientific questions/objectives what impact did this have on the benefits arising from your work?

	
The main benefits were to arise from those Aims which we have been able to pursue, and thus the change in direction has not affected benefits 




4.7 Were you able to identify/develop/implement any new scientific or technical developments during the tenure of this licence? 									       YES    NO

If so, what were these and what were/was the benefit(s)?  
	
These are described in detail in the studies outlined as publications below





4.8	Using the headings below please provide a list of publications and meetings attended where research arising from work undertaken under this licence has been disseminated.  
Please highlight in bold the publications which contain and meetings at which 3Rs achievements were disseminated.
Please only include publications arising from research undertaken under the authority of this licence.  If you have papers in press please include these.
	Publications in scientific journals:

Published: 
1	Gaggero S, Martinez-Fabregas J, Cozzani A, Fyfe P, Leprohon M, Yang J, Thomasen FE, Winkelmann H, Magnez R, Conti AG, Wilmes S, Pohler E, van Gijsel Bonnello M, Thuru X, Quesnel B, Soncin F, Piehler J, Lindorff-Larsen K, Roychoudhuri R*, Moraga I* & Mitra S* (2022). IL-2 is inactivated by the acidic pH environment of tumors enabling engineering of a pH-selective mutein. Sci Immunol 7: abk0857.
2	Imianowski CJ, Whiteside SK, Lozano T, Evans AC, Benson JD, Courreges CJF, Sadiyah F, Lau CM, Zandhuis ND, Grant FM, Schuijs MJ, Vardaka P, Kuo P, Soilleux EJ, Yang J, Sun JC, Kurosaki T, Okkenhaug K, Halim TYF & Roychoudhuri R (2022). BACH2 restricts NK cell maturation and function, limiting immunity to cancer metastasis. J Exp Med 219, doi:10.1084/jem.20211476.
3	Lozano T, Conde E, Martin-Otal C, Navarro F, Lasarte-Cia A, Nasrallah R, Alignani D, Gorraiz M, Sarobe P, Romero JP, Vilas A, Roychoudhuri R, Hervas-Stubbs S, Casares N & Lasarte JJ (2022). TCR-induced FOXP3 expression by CD8(+) T cells impairs their anti-tumor activity. Cancer Lett 528:45-58, doi:10.1016/j.canlet.2021.12.030.
4	Alvisi G, Termanini A, Soldani C, Portale F, Carriero R, Pilipow K, Costa G, Polidoro M, Franceschini B, Malenica I, Puccio S, Lise V, Galletti G, Zanon V, Colombo FS, De Simone G, Tufano M, Aghemo A, Di Tommaso L, Peano C, Cibella J, Iannacone M, Roychoudhuri R, Manzo T, Donadon M, Torzilli G, Kunderfranco P, Di Mitri D, Lugli E & Lleo A (2022). Multimodal single-cell profiling of intrahepatic cholangiocarcinoma defines hyperactivated Tregs as a potential therapeutic target. J Hepatol, doi:10.1016/j.jhep.2022.05.043.
5	Whiteside SK, Grant FM, Gyori DS, Conti AG, Imianowski CJ, Kuo P, Nasrallah R, Sadiyah F, Lira SA, Tacke F, Eil RL, Burton OT, Dooley J, Liston A, Okkenhaug K, Yang J & Roychoudhuri R (2021). CCR8 marks highly suppressive Treg cells within tumours but is dispensable for their accumulation and suppressive function. Immunology 163:512-520, doi:10.1111/imm.13337.
6	Hippen KL, Furlan SN, Roychoudhuri R, Wang E, Zhang Y, Osborn MJ, Merkel SC, Hani S, MacMillan ML, Cichocki F, Miller JS, Wagner JE, Restifo NP, Kean LS & Blazar BR (2021). Multiply restimulated human thymic regulatory T cells express distinct signature regulatory T-cell transcription factors without evidence of exhaustion. Cytotherapy 23:704-714, doi:10.1016/j.jcyt.2021.02.118.
7	Vardaka P, Lozano T, Bot C, Ellery J, Whiteside SK, Imianowski CJ, Farrow S, Walker S, Okkenhaug H, Yang J, Okkenhaug K, Kuo P & Roychoudhuri R (2020). A cell-based bioluminescence assay reveals dose-dependent and contextual repression of AP-1-driven gene expression by BACH2. Sci Rep 10:18902, doi:10.1038/s41598-020-75732-z.
8	Alvisi G, Brummelman J, Puccio S, Mazza EM, Tomada EP, Losurdo A, Zanon V, Peano C, Colombo FS, Scarpa A, Alloisio M, Vasanthakumar A, Roychoudhuri R, Kallikourdis M, Pagani M, Lopci E, Novellis P, Blume J, Kallies A, Veronesi G & Lugli E (2020). IRF4 instructs effector Treg differentiation and immune suppression in human cancer. J Clin Invest 130:3137-3150, doi:10.1172/JCI130426.
9	Nasrallah R, Imianowski CJ, Bossini-Castillo L, Grant FM, Dogan M, Placek L, Kozhaya L, Kuo P, Sadiyah F, Whiteside SK, Mumbach MR, Glinos D, Vardaka P, Whyte CE, Lozano T, Fujita T, Fujii H, Liston A, Andrews S, Cozzani A, Yang J, Mitra S, Lugli E, Chang HY, Unutmaz D, Trynka G & Roychoudhuri R (2020). A distal enhancer at risk locus 11q13.5 promotes suppression of colitis by Treg cells. Nature 583:447-452, doi:10.1038/s41586-020-2296-7.
10	Grant FM, Yang J, Nasrallah R, Clarke J, Sadiyah F, Whiteside SK, Imianowski CJ, Kuo P, Vardaka P, Todorov T, Zandhuis N, Patrascan I, Tough DF, Kometani K, Eil R, Kurosaki T, Okkenhaug K & Roychoudhuri R (2020). BACH2 drives quiescence and maintenance of resting Treg cells to promote homeostasis and cancer immunosuppression. J Exp Med 217, doi:10.1084/jem.20190711.
11	Vodnala SK, Eil R, Kishton RJ, Sukumar M, Yamamoto TN, Ha NH, Lee PH, Shin M, Patel SJ, Yu Z, Palmer DC, Kruhlak MJ, Liu X, Locasale JW, Huang J, Roychoudhuri R, Finkel T, Klebanoff CA & Restifo NP (2019). T cell stemness and dysfunction in tumors are triggered by a common mechanism. Science 363, doi:10.1126/science.aau0135.
12	Stockis J, Roychoudhuri R & Halim TYF (2019). Regulation of regulatory T cells in cancer. Immunology 157:219-231, doi:10.1111/imm.13064.
13	Sadiyah MF & Roychoudhuri R (2019). Genome-Wide Measurement and Computational Analysis of Transcription Factor Binding and Chromatin Accessibility in Lymphocytes. Curr Protoc Immunol 126:e84, doi:10.1002/cpim.84.
14	Gallimore A, Quezada SA & Roychoudhuri R (2019). Regulatory T cells in cancer: where are we now? Immunology 157:187-189, doi:10.1111/imm.13088.
15	Gautam S, Fioravanti J, Zhu W, Le Gall JB, Brohawn P, Lacey NE, Hu J, Hocker JD, Hawk NV, Kapoor V, Telford WG, Gurusamy D, Yu Z, Bhandoola A, Xue HH, Roychoudhuri R, Higgs BW, Restifo NP, Bender TP, Ji Y & Gattinoni L (2019). The transcription factor c-Myb regulates CD8(+) T cell stemness and antitumor immunity. Nat Immunol 20:337-349, doi:10.1038/s41590-018-0311-z.
16	Miura Y, Morooka M, Sax N, Roychoudhuri R, Itoh-Nakadai A, Brydun A, Funayama R, Nakayama K, Satomi S, Matsumoto M, Igarashi K & Muto A (2018). Bach2 Promotes B Cell Receptor-Induced Proliferation of B Lymphocytes and Represses Cyclin-Dependent Kinase Inhibitors. J Immunol 200:2882-2893, doi:10.4049/jimmunol.1601863.
17	Lugli E, Brummelman J, Pilipow K & Roychoudhuri R (2018). Paths to expansion: Differential requirements of IRF4 in CD8(+) T-cell expansion driven by antigen and homeostatic cytokines. Eur J Immunol 48:1281-1284, doi:10.1002/eji.201847727.
18	Lim EL, Cugliandolo FM, Rosner DR, Gyori D, Roychoudhuri R & Okkenhaug K (2018). Phosphoinositide 3-kinase delta inhibition promotes antitumor responses but antagonizes checkpoint inhibitors. JCI Insight 3, doi:10.1172/jci.insight.120626.

	Publications pending, or under review:


1. 	Whiteside SK, Grant FM, Alvisi G, Clarke J, Tang L, Imianowski CJ, Zhang B, Evans AC, Wesolowski AJ, Conti AG, Yang J, Lauder SN, Clement M, Humphreys IR, Dooley J, Burton O, Liston A, Alloisio M, Voulaz E, Langhorne J, Okkenhaug K, Lugli E, Roychoudhuri R. IL-10 dependent suppression by CCR8+ conventional T cells limits anti-tumor immunity upon Treg depletion. Sci Immunol in press.



	Presentations at scientific meetings:

2023	Sanquin Immunology Seminar Series, Sanquin, Netherlands (invited talk)
2023	Annual Yale-Cambridge-AZ meeting, Yale (invited talk)
2023	French International Symposium on CAR T Cells (invited talk)
2023 	T cell Connect Europe TCCE Online Immunology Lecture Series (invited talk)
2022	Society for the Immunotherapy of Cancer (SITC) 2022 Annual Meeting, Boston, USA.
2022	CRUK Cambridge Cancer Centre, Cancer Immunology Programme Inaugural meeting (invited talk)
2022	University of Rennes, Immunology Seminar Series (invited talk)
2022	Physico-chemical and metabolic barriers to tumour immunity symposium, Cambridge UK (organiser and speaker)
2022 	Achilles Therapeutics Research Seminars Series, Hammersmith London (invited talk)
2022	Horizons in Molecular Biology Conference, Bilkent, Turkey (invited talk)
2022 	Seminars in Cancer Sciences Seminar Series, University of Southampton (invited talk)
2021 	Autoimmunity, Transplantation and Inflammation group, Novartis Institutes for Biomedical Research (invited talk)
2021	UCL Institute of Immunity and Transplantation Seminar Series (invited talk)
2020 	Cambridge Immunology Network Seminar Series (invited talk)
2019	Immunogenomics of Disease Conference, Sanger Institute, UK 2019 (invited talk)
2019	Keystone Transcription and RNA regulation in Inflammation and Immunity (selected talk)
2018	Italian Network for Cancer Biotherapy (NIBIT) 2018 (invited talk)
2018 	Cardiff University BSI Regional Affinity Group Seminar (invited talk)
2018	Weatherall Institute of Molecular Medicine Seminar Series, Oxford (invited talk)
2018 	Department of Pathology, University of Cambridge (BSI Affinity Group) (invited talk)
2018	Cambridge Immunology Network Seminar (invited talk)



Have you remembered to highlight in bold the publications which contain and meetings at which 3Rs achievements were disseminated?

4.9 Have you engaged with the general public by giving interviews about your work on radio, television, at a public meeting or debate or in a newspaper article?					          YES    NO

If you answered NO: why?
	
I gave a talk to local Parishioners on the use of animals in research in 2018
I have contributed to the Cambridge Festival of Ideas showcasing our research 




If you answered YES: how, where (i.e., what medium did you use) and when did you engage with the public, what sort of information did you disseminate and what was the outcome?
	
In-person talks






a. 

5. Project Licence management information.

5.1 Amendments (if applicable):
Provide dates and a summary of all amendments made to this licence (i.e., what each amendment requested and why it was required) since the licence was granted (or if appropriate since the licence was last reviewed).  
Please read questions 2.11 and 2.12 – for amendments that apply to this question including those that apply to either 2.11 or 2.12, please provide the date of the amendment here and, if relevant, a note that further information can be found in Section 2.11 or 2.12.

	





5.2 Project licence Standard Condition 18 Reports (if applicable):
Provide dates and copies of all Condition 18 reports sent to the Home Office since the licence was granted (or if appropriate since the licence was last reviewed).  Copies of any reports should be attached/supplied as separate documents please.

	





5.3 Non-Compliance (if applicable):
Provide the date, a summary of the nature of any non-compliance and the outcome (or if appropriate since the licence was last reviewed).

	





5.4 Compliance Assurance Meetings [CAMs] or Root Cause Analysis (RCA) meetings (if applicable):
Provide the date, a summary of the nature of any incident and the outcome, if known (or if appropriate since the licence was last reviewed).

	





5.5 Have there been any other issues that have affected the management of this licence that you feel should be taken into consideration, (e.g., equipment failure, absence of key staff, change in the health status of the animal unit etc.)?

	








6 Retrospective Review:  

Project Licence Holder check list:
	AWERB requires the following documents
	Documents sent to AWERB

	Completed copy of this form
	

	Copies of Condition 18 reports (if applicable)
	

	Copies of 3Rs publications (if applicable)
	







For UBS office use only:
	
	Date

	1. Retrospective review form sent to project licence holder
	

	2. Retrospective review form received by the Project Support Team
	

	3a. Project Support Team meeting 
	

	3b. 3Rs committee
	

	3c. AWERB Standing Committee
	

	4. Process completed
	






image1.jpeg
B UNIVERSITY OF
mg“ CAMBRIDGE




